210            SOME PHYSICO-CHEMICAL THEMES
Up to the present, more than a dozen methods have been
employed to ascertain the value of Avogadro's constant; and
it is impossible to enter into the details of them all in this
place. Only a sketch can be given; but it will be sufficient to
bring to light the diversity of the methods and the extraordinary
concordance among the results which have been obtained in so
many different ways.
2.   The Upper Limit of Molecular Diameter.
If a thin, continuous sheet of any homogeneous material be
prepared, it is evident that its thickness cannot be less than
the diameter of one of the molecules of which it is composed;
so that by measuring the thickness of the sheet it is possible
to determine the superior limit of the molecular diameter.
In the case of the well-known films of translucent gold, the
thickness of the leaf is found to be about one-tenth of a micron ;
which proves that the diameter of the gold atom cannot exceed
this value and the maximum limit of the volume of the gold
atom must be less than 10 ~15 c.c. This implies that the maxi-
mum possible weight of a single atom of gold is 10"14 grms.;
and since the hydrogen atom is two hundred times lighter
than the gold atom, the hydrogen atom cannot have a mass
greater than 5*0 x 10~15 grms.
Turning to films of liquid, the most familiar are those found
in soap-bubbles. The thinnest parts of these films are in the
black areas which form just before the bubble bursts. By
measuring the electrical resistance and by optical interference
measurements, Eeinold and Rucker* obtained values pointing
to a thickness of 12 x 10~7 cms. The phenomenon is too com-
plex to yield satisfactory values, however, apart altogether
from the inhomogeneous nature of the soap film.2
Even thinner films can be obtained by spreading oil upon
water. It will be remembered that when a piece of camphor
is placed on the surface of water, the camphor darts about in
all directions owing to differences in surface tension induced by
the solution of the camphor in the water. By placing a trace of
oil upon the water surface, this movement is inhibited, since the
layer of oil has a surface tension lower than that of pure
Eeinold and Bucker, Phil Trims., 1886,177, 627.
2 Johonnot, Phil. Mag., 1899, 47, 501.